2013 the European Medicines Agency announced that HES solutions should no longer be used in critically ill patients due to increased risk of mortality and kidney injury. 15 
In a retrospective study of 146 patients conducted in the United States, Romerill and colleagues aimed to assess the impact of a formulary change from 6% hydroxyethyl starch (HES) 670/ 0.75 (Hextend 1 , Hospira, Inc, Lake Forest, Illinois, USA) to 6% HES 130/0.4 (Voluven 1 , Hospira) for volume expansion in coronary artery bypass graft or valve surgery or both. 1 The change was associated with reductions in the proportions of patients receiving crystalloids and albumin. No differences were detected in renal function or bleeding. However, before the change only 7 (8.8%) of 80 patients received HES 670/ 0.75, while after the change only 34 (51.5%) of 66 patients received HES 130/0.4. As acknowledged by the authors, the study was underpowered to assess safety end points. They also anticipated that further definitive safety data would be forthcoming from the Crystalloid versus Hydroxyethyl Starch Trial (CHEST) comparing HES 130/0.4 (Voluven) versus 0.9% sodium chloride among 7000 intensive care unit patients in Australia and New Zealand, which has now been reported. 2 In CHEST, the baseline characteristics of the 2 randomized groups coincided closely. Some patients were included after emergency or elective noncardiac surgeries of unspecified types. The HES 130/0.4 was administered at the low average daily dose of 526 mL in a relatively low-risk population, as judged by control group mortality of only 17% at 90 days. Nonetheless, over 90 days of follow-up HES 130/0.4 significantly increased renal replacement therapy (RRT), blood product transfusion, liver failure, and total treatment-related adverse events.
Disturbing data have also been provided by the Scandinavian Starch for Severe Sepsis/Septic Shock (6S) trial of 798 patients evaluating 6% HES 130/0.42 (Tetraspan 1 , B. Braun Melsungen AG, Melsungen, Germany), a product not currently available in the United States. 3 Conducted in 4 Scandinavian countries, that trial included patients who had undergone both emergency and elective surgeries of unspecified types, and the randomized groups were well matched at baseline. Over an observation period of 90 days, HES 130/0.42 significantly increased mortality, RRT, and blood product transfusion.
Meta-analyses of randomized trials have demonstrated that excess mortality, renal failure, and bleeding are class effects of HES solutions. [4] [5] [6] Patients who underwent cardiac surgery may be particularly susceptible to such risks. A 2001 metaanalysis showed greater postoperative bleeding in cardiopulmonary bypass surgery patients receiving HES than albumin. 7 In a more recent meta-analysis of 18 randomized trials, HES significantly increased postoperative blood loss, reoperation for bleeding, and blood product transfusion compared with albumin. 4 Exposure to HES 130/0.4 was a potent independent risk factor for RRT (adjusted odds ratio, 2.29; 95% confidence interval, 1.47-3.60) in a newly reported prospective study of 6478 consecutive cardiopulmonary bypass surgery patients. 8 Compared with albumin, HES was also an independent risk factor for mortality in a retrospective hospital discharge database study of 19 578 cardiac surgery patients. 9 The lack of apparent safety differences observed by Romerill and coworkers likely reflects, at least in part, the comparison of 2 HES solutions with each other rather than with albumin or crystalloid. The need for RRT in only 3 total patients may be attributable both to small sample size and to short follow-up. Romerill et al followed patients only until discharge and presented analyses of bleeding and renal outcomes in relation to time for a maximum period of only 4 days. Renal failure appears to result from cumulative storage of HES in the kidney and is often delayed in onset. 10 In one randomized trial, the majority of renal failure cases developed more than 4 days after HES exposure. 11 Both mortality and RRT were increased by HES 130/0.4 and HES 130/0.42 in a meta-analysis of randomized trials. 12 The accumulated body of safety data does not support the conclusion of Romerill and coworkers that HES 130/0.4 might be ''a reasonable alternative to albumin.'' The added costs of managing HES-related bleeding complications alone far exceed the cost savings from substituting HES for albumin in cardiac surgery. 13 In June 2013 the US Food and Drug Administration issued a Safety Communication recommending against the use of HES solutions in critically ill adult patients due to risk of mortality and renal injury requiring RRT and in cardiopulmonary bypass surgery patients due to risk of excess bleeding. 14 In October 
